The susceptibility t of mammals to poisons at successive intervals during their postembryonic development has been studied in several cases. For example, Schwartze (6) showed that the susceptibility of white rats to strychnine increases from birth to the time of emergence from the "crawling stage", and then decreases up to the time of maturity. The most recent work is that of Takahashi (7), who found that during growth rabbits become more susceptible to some organic compounds, and to others less. Since the age-susceptibility relation does not seem to have been investigated quantitatively in insects, it was thought that a comparison of the susceptibilities' of the last four instars of the silkworm to arsenic would be of general interest as a contribution to comparative toxicology and to the analysis of growth. A comprehensive measure of relative susceptibility and of relative toxicity is also proposed in this paper.
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II.
Silkworms to be poisoned were selected in the mid-period (2nd or 3rd day) of each instar from two groups of larwe, each of which had hatched within a period of 48 hours. The members of the first group were used for experiments with pentava-lent arsenic, and those of the second group, which hatched over a month later, for experiments with trivalent arsenic. The two forms of arsenic were fed to the silkworms in neutral aqueous solutions made by titrating the respective acids with NaOH. The methods of measuring and feeding the solutions to full grown larwe, and of determining survival times, have already been described in detail (2) . Larva~ of the earlier instars required only one or, at the most, two drops from the micro burette, and were fed under a binocular microscope. A drop, as deposited on the mouth-parts, covered the mandibles and labrum, and was supported like a gem in its setting by the antenna~ and maxillary palpi. It was not imbibed continuously, but by rhythmical pulsations, probably due to the action of the pumping organ in the pharynx described by Verson (8) . The same volume of solution per gin. of larva (5 c.mm.) was fed to each silkworm. If this rule had not been followed, it would have been possible to measure and feed larger volumes per gin. to individuals of the first instar weighing about 0.005 gm. The life end-point, indicated by the failure of the prolegs to retract on tactile stimulation of the proleg hairs, was determined for the smaller larvm under a binocular microscope without removing the insects from the air bath, which was always maintained at a temperature of 27.00 ± 0.05°C.
The speed of toxic action of doses ranging from 0.025 to 0.200 mg. As v per gm. is shown in Fig. 1 , and of doses between 0.010 and 0.050 rag. As nI per gm. in Fig. 2 . Lower doses from which larva~ completely recovered were also used, and helped to indicate the probable values of the minimum lethal doses (M.L.D.). Doses higher than 0.050 mg. AS llI per gin. could not be employed at 5 c.mm. per gm., because of the relatively low solubility of As,O~.
III.
Since speed of toxic action may be taken as an "effect" measure of susceptibility,~ Figs. 1 and 2 show that susceptibility decreases during larval development. The progressive increase of the M.L.D. also points to the same conclusion.
It is interesting to compare this finding with that of Hammett and Nowrey (4), who determined the ~.L.D. by injection of As iii (As20~)III for the albino rat s in three distinct stages of its development. They showed that susceptibility increases during the development of this animal and concluded that "these differences in susceptibility with age are attributable in large part to differences in metabolic rate", It is a curious coincidence that the ~. z. D. of As203 by injection is identical for the 5th instar silkworm and the mature albino rat; i.e., 8 mg. per kilo. the silkworm progressively decreases during larval development, and, if rate of growth is an index of the relative mass of metabolically active protoplasm, the explanation of Hammett and Nowrey cannot hold for the silkworm. Moreover, experiments by the writer have shown that the adult grasshopper * Melanoplus femur-rubrum is very much less susceptible to arsenic, administered either by mouth or by injection, than is the silkworm. It is probable that the metabolic activity of an adult insect is less than that of a rapidly growing larva. Fink (3) found that the rate of carbon dioxide excretion per unit body weight by larvse of the strawberry leaf roller, Ancylis comptana, was nearly twice that of adults of the same species.
The argument of Hammett and Nowrey may, therefore, very well be reversed, for it is just as reasonable to suppose that speed of toxic action, and hence susceptibility, varies directly with metabolic activity. It seems probable that changes more specific than that of general metabolic rate are involved in variations of susceptibility. The gap between the 4th and 5th instar curves of Fig. 1 and the coincidence of the same curves in Fig. 2 appear to express an underlying difference in the effects of As v and As hI, which does not suggest a simple, general explanation.
The form and position of the 3rd and 4th instar curves (Fig. 1) are uncertain, though the probable error of each mean survival time is less than 5 per cent of its mean. An attempt was made to check the point marked by a double circle, 2 days after the first observations were made. The first mean survival time was 196 4-5.3 rain.; the second, 132 4-3.0 rain. The difference is 64 4-6.1 rain., which is decidedly significant. It must be concluded, therefore, that the mean susceptibility of the entire population of 4th instar larvae had changed, and that it might have changed during the 2 days necessary to determine the curves. Since it was possible that not enough attention had been paid to securing uniform cultural conditions, efforts were redoubled to maintain a plentiful fresh food supply at a fairly constant temperature. That this precaution was necessary and successful was shown by subsequent experiments to determine the frequency distribution of the survival times of 143 4th instar silkworms (2) . The experiments extended over a period of 5 days and consisted of eight separate series of observations. The mean of the eight means was 264 4-2.4 min., and the difference between the maximum and minimum means was 26 4-8.5 min. The first mean may be said, therefore, to have been checked seven successive times.
IV.
Relative susceptibility, like relative toxicity, may be expressed numerically either as a ratio of the doses required to produce the same toxic effect (dosage comparison), or as a ratio of the effects produced by equal doses (effect comparison). If dosage-effect curves, like Figs. 1 and 2, are available, it is possible to express more comprehensively the relative susceptibility or relative toxicity by an "effect comparison" as the ratio of the areas under any two curves. To take a specific case (Fig. 1): the area under the 2nd instar curve, between limits A and C, divided by the area under the 5th instar curve, between limits B and C, equals 3.5. It may therefore be said that, over the dosage range studied, 2nd instar silkworms are 3.5 times as susceptible to As v as 5th instar larva. The ratio for the same curves in Fig. 2 is 1.0:2.1. A "dosage comparison" could be made in the same manner by comparing areas between two curves and the Y axis and between the X axis and an arbitrary limit on the Y axis (e.g. D , Fig. 2) ; but the present data are not complete enough at lower dosages for the application of this method.
SUMMARY.
The susceptibility of the silkworm to arsenic decreases during its larval development.
Relative susceptibility may be expressed numerically as a ratio of areas under dosage-effect curves.
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